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Abstract 



A manganese-activated aluminate phosphor represented by the following compositional formula 
and a vacuum ultraviolet ray excitation type light-emitting element having this phosphor as a 
fluorescent layer: (1 - a) (bMO.6AI2O3).a(MMg1-cMncAI10O17) wherein M is at least one 
member of Ba and Sr. and a, b and c are numbers satisfying the conditions of 0.05 
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(54) [mmo^m 7}>s.>mm.myti^. "ttDSs^mcxm^i^mmssmm'f- 



(57) [giKj] 

(l-a) (bMO • 6AI2O 3) • a(MMgi_cMnc AI10O17) 
({aU. M «Ba.Sr (Dvt><D'p^3i< th imX'$>K>. a. 
b,c «-E-n-?nO. 05^3^1.0 . 0. 64^b ^0.86. 0.05 
^1.0 RC/0.05^ aXc ^0.3 U^^n^^^mtcT^ 
T^-5) 



(5i)int.a.' mim^ iff^mmn 

C0 9K 11/64 CPM 

11/08 
HOI J 11/02 

17/04 



(2) 



(1-a) (bMO-6Al2 03 ) - a (MMg j-c 

Mnc A 1 loOl?) 
({IL-, MttBa, S r ©p^©'>7i< it) IST* 

"9. a. b&y:c«^E-n^*no. OS^a^l. 0. 

0. 64^b^0. 86. 0. OS^c^l. OStf 
0. OS^aXc^O. 3f3i^^^^mrzt^X'$>^) 

.(Dmitmz^i:>Ki%^Ujitm<DVC-^i^. A 1 2 O3 X« 

psjiT^^fcA 1 7Lm<Dmtmz^t>K)%^A 1 ©ft-g- 

n^UgytmODit^m. SIX. Mn0 2 3Z.«;i5iaT$B 
I3M n Ttmcomt'^ iZ^t) 0 #-5 M gTC^W-ft'&il^I*^ ^) 

(c;^j:^j;3{cg-&b, 'A^'^X'^m-^i^\zmyti^lt)l'^ JO 

(1 - a) (bMO • 6A 1 2 O3 ) - a (MMgj-c 
Mnc A 1 10O17) 

({IL. MttBa, S r.©-p-60ii>;i< tfc lai:^ 
•3 . a . bRCXc «^n^n OT 6 5 ^ a"S i7 0 , " 
0. 64^b^0. 86, 0. OS^c^l. OStX 
0. OS^aXc^O. 3f3i^^f^^mrzr^T'$,^) 

[0 0 0 1] 

TM^m(Dm-&iz%^-r^^>:»>iiiB7JV5. >^mm 

\^xm\'^rzM^^9\-i^mn\zii^xm^\z%yt-r^n^ 
^^W:mu^%m-\z^-t^, 

[0 0 0 2] 

'^m^^ftm=f-(r>^%timhj\zni:>nx^^^, ^(Dim « 

3&i>^7Xv5='f xyu-r/i^;!/ (fiiT rpDPj 

O. ) TSS. PDPfa«U&SSfBl (iJiT r-feJi/j <!: 

\z \tn.mi3mn ±)1(d mmizi^^mm^ ^ 

^USrS J'JT -5 d i IC =}; o T. ^ir^Ud^ ^, cOS^TttC 0 li 



ti^-cDm^^'i7 0Z.tf)^X'i^. ztiA^yjlrtiy-P 

[0 0 0 3] 7;U:^3 7-PDP«, 5^fell^i*i:LT 
(Y. Gd) BO3 : Eu. m&myti^tLXZni S 
i O4 :Mn. W-fe^Tt^t LTD a.Mg A 1 14O23 : 

'fxegiM, r77.y h/'?:^i;u • x'TJ^ywj 1 9 9 

4^, B^BPa^fT#ra) , sfc. M^mnmm^m 

(Dm'&^^mt. ±IB©Zn2 S i O4 :MnCD^ai3B 
aA 1 12O19 : Mn-^B aiMgA 1 14O23 : Mn^CM 

r^7t*^A>h'y>yi7j p. 3 3 0-3 3 5. ^-Ait 

[0 0 0 4] #MB35 2- 1 4 3 9 8 7^^^ 

\Z\t, B ao.9 Mno. leA 1 2 ©3^8 a 0. 3 MgQ.e 

Mno.i ■ 8 A \ 2 oz ?:^mL.rzM^mmmm%^ 
poii^i±iS]±ofcje>, z-tuzm^-^^m^wo^yt^m^ 

[0 0 0 5] 

ism. itzs\zjsim&(DM^mn^^mm^^m^^mmL 

Jzot-t^'b<pXh^i 

[0 0 0 6] 

[mm^M^r^fzifxD^wc] ^^f^mmt. ttm^?> 
^(btxx^^^Tjit) u±!g7;i'5 >mi&(Dm.mtz.n\z 
M^tr^^^\z^>i}>^imLrzik^i^(DM^mn 
mmmTX(D%ytm&-:>^^xnm\zi^9iL^i^m. se* 
i'^^inx^^^7)i^>^mi. TiaasicSCMMg 

l-c Mnc A 1 10O17 fS.^m.fSi(DT}l'^>mm.t. T 
am.^^ bMO-6Al 2 03 fii>mSZ<D7 Jl^S.> 
({BL. ^■^zSnhM\tB a, S r <Dz>t>(D'J^fi< t 

mm9mz-7>:fj> (Mn) ^nSLtzt^izm^J. 

t. ^n^^^mtLxm^^fzM^mnmmisfiyim'i' 
i,i^^m<D%yt^^^L. ±fs.mm'Dm^^'sjmzLrz. 
[0 0 0 7] gp^. ^%mit&.T(Dm0s.t)^ibu^, 

(1) TBaMfig^T^$n^.-7>:^f>#g7;i'5>smS 

(1-a) (bMO • 6A 1 2 O3 ) - a (MMgi-c 
Mnc A 1 10O17) 

(fiL, M«Ba. S r<Do-^(D'pti< thimxSb 
•3. a, hRlfc\t^n-^tlO. OS^a^l. 0. 
0. 64^b^0. 86, 0. OS^c^l. ORlf 

0. os^axc^o. 3fj.^&jf^^mrzr^X'$>^) 



?§KI¥I0-1SB6 



[0 0 0 8] (2) ±timiS.^\zjD\,^X. bffi*^*0. 8 2 
(3) ±12(1) X«(2) IB«CD-7>;tf>#S7;l'S>^^ 
[0 0 0 9] (4) M7C^0m<ktlX«i^ST§^{3M7C 

m<Dmtmz^t>r,'^^u7tm(r)\t-^^. a 1 2 03 x 
wiaT^SfcA iytmcDm<tmiz^t)<on^A 1 ©<t; 

•5#^Mg7C^©<b-&#l, RUf, Mn02 XttilSMT^ 

mtUL. 1 2 0 0~ 1 6 0 CCTj^^Jc-r-SCt^^jlit 

(1 - a) (bMO • 6 A 1 2 O3 ) - a (MMgi-c 
Mnc A 1 10O17) 

0. a. bS.u:c ti^n^'no. OS^a^l. 0> 
0. 64^b^0. 86, 0. OS^c^l. ORU 
0. OS^aXc^O. 3;iS^#Sr^fc-r&Tfe?)) 
[0 0 10] CldTaffitt, *^Bg©S^#cf3© (MM 
gl_C Mnc A 1 10O17) t (bMO • 6A 1 2 O3 ) 

t(Dmm^^^^iy. aj&it. o*^e. 1 ^T^-ft^-s-s 
d RrtiTd&*^<rs^ai=r-5~j: 5"tc: "c ftsr o : o 5 

[0 0 11] bM«, 0. 64A^S0. 8 6©$g 

H l::^'ffc ^ -ST t) iS jtia[ o * # S d t d<T ^ -5 . 
^TtiWgO^TlJ. #ICO. 75^b^0. 84©igffl 

[0 0 12]-5-LT, cffi«, ffllsSiC mMg i-c Mn 
C A 1 10O17) 4'OMniggSr«^-r-5*^ MnjgStt 

myti^±mz^i^^unmm (axc) T^^^n^. 
doffl(axc)7ito. 05 MmT'\i. i^fs^mmtm 

0. 05^ (aXc) ^0. 3(DmmX'm^-t^(D 
d^J;<. 0. l^(axc)^0. 2«ieHTi@ 

B aC03 
A 1 2 O3 
Mn CO3 
A 1 F3 

mnm%'px'm^um.i 4 5 orT-#i^sBtppT^-^j6 2 

8^rB^75H^Tl*^fi£L/c, •A^''>T\ ^fijcj»«5^«f, iSt 
it. ^j^. m<^!&m^m\ 0. 95 (O. 82BaO 



(3) 

[0 0 13] ^^m<DMniiS7}Vtl')±m7)l'S.>m 

r) (DWtitm. x\tM7im(07mim. mm^moi-^w. 
xm^ \zm.\tm \zifit>Ki%^ Mytm<Dit-^m t. mtj 

Wt^mo:>MUX^^\zmt'^\z^^t:>K>m ^7)^5.-01. 
'0 ibtiv ^Wt^^<oi^UX'mB\zmtWz7!)^t)K)m^-7if 

(l-a) (bMO-6Al2 03 ) - a (MMgj-c 
Mnc A 1 IOO17) 

({BL. MUBa, S r co-5*.®iJ>f<c< ife IST* 
K). a. bRZ/c «-€-n^*nO. OS^a^l. 0. 
0. 64^b^0. 86, 0. OS^c^l. ORZJ^ 

20 o. os^axc^o. 3u^^n^mtz-rs^x&^) 

[0 0 14] ifei^T, ^Kom-^mzyy^m^j'yA, y 

y<t7)i'5.-'yL,. y'y^t^if:^^^ A^CD y yiti^t^ 

^tt^yvvifx^m^v. m^m-^f^^-^-^izm^r 

yyy^7.(r)mm\-i.'^%wi'^)i^^rzK)m±m 
0. 1te;|/, $f^L<«o. oo2~o. oso^:;!/© 

■ "^^*5g^©a7£ttllH^T, 1 2 0 0~1 6 0 OX.X 

2-4 0 nmti^\'^x 1 *tsc[Hi^fi£-r.5 

[0 0 15] ±ie;^teTSaigLfc, Mn#S7Jl'*'J± 

CO 0 1 6] 
[^SS^] 
40 CUSg^sj 1 D 

0. 8 2 9 mol 
5.9 5 mol 
0.0 5 mol 
0.0 1 mol 
• 6 A 1 2 O3 ) -0. 0 5 (B aMnA 1 10O17) 

s m.0SL-^x^ $n'52ffi«Mn ^mm^w%n y}'0i=.7 
[0 0 17] ^#bnfem7t^^:ls. if^o7^-7'^>^7';t' 



(4) 



^sa^^mmit. '^^<db a a 1 12O19 -.unm^i^ 

{iS:^mi) Offg^l 0 0%i: battel 0 8%T 
Sofc. ^tz. ^^-feU. C I ESfi5SfegJlS©eS 
B a CO3 
A 1 2 O3 
Mn CO3 
A 1 F3 

±$iWM^mmmi trnm^zmrnvT. BaAi 

1 0 0%tLfc. rii3%3tB«x = 0. 17 9. y = 
0. 7 3 ZT'^-otz. 

[0019] mmmz-A. itmm2. 3] i:7t#:ii 
fi(Dmmm2'~4(Dm^i$^^mrz, miE>titzmyt^(D^ 

[0 0 2 0] 
[«1] 





BaCQ, 

(jDOl) 


MgCO, 


AltOi 
(doI) 


Mn02 
Oion 


AlF, 
(nol) 




0.829 


0 


5.95 


0.05 


a 01 




0.842 


f> 

u 


5.88 


0.12 


a 01 




0.856 


0 


5.80 


0.20 


0.01 




0,874 


0 


5.70 


0.30 


0.01 




1.000 


0 


5.00 


0, 12 


a 01 




0.892 


0 


5. 60 


0,40 


0.01 




0.822 


0 


5. 99 


0.01 


0.01 



10 



(x. y) 

[0 0 18] i]mmu 
1 . 

6. 
0. 
0. 

[0 0 2 1] 
[«2] 



S^L. x = 0. 16 9, y = 0. 7 



0 
0 

1 2 
0 1 



mol 
mol 
mol 

IDOl 





l§l^(l-a)(beaQ •6AU0,)a(Bal(gi-eMD« AI.oO.t) 


^ ^ ^ n. 


ail 


b« 


cm 


a cfi 




y« 




^^2^1 


0,05 


a 82 


LOO 


0.05 


0.169 


0.774 


IDS 




a 12 


0.82 


LOO 


0,12 


0.173 


0.746 


113 


^rWi3 


0.20 


0.82 


LOO 


0.20 


0.185 


0.738 


111 


^^Sfe^4 


0,30 


0.82 


LOO 


0.30 


0.194 


a734 


104 




0,12 


0.S8 


LOO 


0. 12 


0.179 


a732 


iOO 




0.40 


0.82 


LOO 


0.40 


0. 199 


a 731 


101 




0.01 


a82 


LOO 


0.0 J 


0.168 


0.731 


72 



[0 0 2 2] s2 7!)^5,^A^^ip(c> nmm2-'A. it 

^m2, 3cDS7t#:«, S^5t{*<Dffip£*(7DbM?rO. 
82, cfflSrl. 0 0 (Cb, TC^M^rB aiL, aMS: 
^\f^-^i>Z.ii\Z^*). UnmS. (axe) ^r^ft^-tt 

tzha^X'h^, mWt. ^:^e*J 2 ~ 4 Rt;ttl!e0ij 2 . 3 

(D'w.%W(DUnmm (axc) tc?*L. mnw:ftnm^ 



M n jgS (aXc) \tO. OS^aXc^O. 3 Ojgffl 

[0 0 2 3] mmwiS'-i 7} myti^mn^m.3iz^ 

^mmi tmmizmmL, m4\z7r:Lrz'is.0Si<Dmmm5 
~i 7 (D^ytt^^mrz. mntz-m^wcommycmes. 



(5) 

ToO^ bffl^O. 82. Mngg (aXc) 0 . 1 [^4] 
2JcaSb;5:t$;r^^^^SEg4'0 (BaMgi_c M 
nc A 1 loOn) s£»0£fii^f'J-& (affi) ^^it^it 
^Z.tt)^X't^±m^O. 12~1. 0 (C:©i#<Dc 
ffittl. 0~0. 1 2<7)geHT'^'fk-r^. ) (CiJViTiS 

[0 0 2 4] 
[S3] 





fiaCOa 
(mol) 


MgCO$ 
(aol) 


AliOj 
(mol) 


MnOa 
(nol) 


AlPj 
(nol) 




0.842 


0 


S880 


0.12 


0.01 




0.844 


0.013 


5. 857 


0. 12 


0.01 




0.847 


0.030 


a 850 


0.20 


0.01 


mtmi 


0.856 


a 080 


5.800 


0.12 


0.01 




0.874 


a 180 


5.700 


0.12 


0. 01 




0.964 


0.680 


5.200 


0.12 


0.01 




0.974 


0.737 


5.413 


0. 12 


0.01 




0.980 


0.769 


5.111 


0. 12 


0.01 


mm\2 


0.986 


0.803 


5.077 


0.12 


0.01 




0.986 


0.803 


5.C77 


0.12 


0. 01 




0.989 


0. 821 


5-059 


0.12 


O-OI 




0.993 


0. 840 ■ 


5.040 


0.12 


0.01 




a996 


0.860 


5.020 


0.12 


0.01 




1.000 


a 880 


SOOO 


0.12 


0.01 





Jgfilt^Cd-a) (bBaO • &A1 jOOaCBaMgi.cMnc AhcOi 7) 


^ A # ^ 








a 




ym 






0,120 


0.820 


1. 000 


0.12 


0. 173 


0.746 


113 




a 133 


0.820 


0.900 


0.12 


0.174 


0.745 


114 


m^e 


0.150 


0,820 


0.800 


0.12 


0. 174 


0.746 


111 


msmi 


0.200 


0.820 


0.600 


0. 12 


0. 175 


0.746 


114 


mmn 


0.300 


0.820 


0. 400 


0. 12 


0. 175 


0.745 


110 


mm^ 


0.800 


0.820 


0.150 


0. 12 


0.1K 


0.754 


108 


m^io 


0.857 


a 820 


0. 140 


0.12 


0.153 


0.753 


113 


^s^u 


■ 0.889 


0.820 


0.135 


0J2 


0.150 


a754 


108 




0.923 


0.820 


0.130 


0.12 


0.146 


0.756 


111 




0.923 


0.820 


ai^ 


0.12 


0. 148 


0.756 


110 




0.941 


0.820 


0.128 


0.12 


0. 145 


0.756 


108 




0.960 


0. 820 


0.125 


0.12 


0. 143 


0. 757 


108 




0.980 


0.820 


0.123 


0.12 


0. 141 


0.759 


112 




1.000 




0.120 


0.12 


0. 144 


0.763 


104 



[0 0 2 6] mt&m 1 8-^2 1) i^^^mn^m 5 \z [00 2 si 
^ji 8-2 1 cDS7t«^^#fc, '^ititc^^^o^mtim 

(0 0 2 7) " " 
I«5] 





6aC0, 
(mol) 


(Jtol) 


AUO, 

(nol) 


fctlOs 
(IDOI) 


AlPi 
(jtol) 




O.700 




aoo 


0. 12 


0.01 




0.740 




6.00 


0.12 


a 01 




0.800 




6.00 


0. 12 


a 01 




0.877 




5.88 


0. 12 


0.01 


if^i 


0.874 




6.00 


0.12 


0.01 





iffi^(l-a) (bSaO • 6Ah0>}a(BaMg..<Hn« Al t dO, ,) 


Ife it # fi 




bfi 




a cfl 




y« 






0.1176 


0.6440 


1.00 


0.1176 


0.178 


0. 742 


112 




a 1176 


0.6889 


1.00 


0.1176 


0.177 


0.742 


112 


ll!£fi?U20 


a 1176 


0.7556 


1.00 


0. 1176 


0.176 


0.743 


113 


i^a^i 


0.1200 


0.8600 


1.00 


0. 1200 


0. 176 


0.743 


113 




a 1176 


0.9T78 


1. 00 


0. 1176 


0.179 


a732 


100 



(0 0 2 9] ^675^b:«-;!)^^)J;-5lc. HJE^il 1 8~2 1 tzx)(DX'hK). 0. 6 4^b^0. 8 6 



10-1666 
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[0 0 3 0] mmm 2 2-^2 5} m^f^m-i^muz 
{^j 2 2 ~ 2 5 (o^^w^mz. #^nfcm7^#oDi§*f^ 

7feffgS.l/%7te«S8 tS^tfc. mmm2 2~2 5CD 
St^^^H. cffl75nTnt<Mnjig (aXc) ^^•ft;^ 

0\Z. itt«SJl (t^*<^)^3ie#) {C]±-<TVi-rtlt)jSl» [0 0 3 2] 





EaCOi 
(nol) 


MgCOi 

(iDOl) 


AhO, 
(ciol) 


MnO, 
(iwl) 


AlF, 
(to I) 




0.9862 


a 8531 


5.0769 


0.07 


0.01 




0.9862 


a 7531 


5.076S 


0. 17 


am 




a9362 


0.7031 


S0769 


0. 22 


0.01 




0. 9862 


0.6531 


5. 07S9 


0.27 


0.01 





M55c(l-a)(bBaO-6Al-03) • a(BaMg.-cMn«AI .oCt) 


m ^ ^ ^ 






cm 


a 




yific 






0.9231 


0.8200 


0.0758 


0.07 


0. 145 


0.755 


107 




0.9231 


a8200 


0.1842 


0. 17 


0. 150 


0. 755 


112 




0.9231 


0,8200 


0.2383 


0.22 


0. 150 


0.755 


109 


^mz5 


0.9231 


0. 8200 


0.2925 


0.27 


0.152 


0.754 


103 



(0 0 3 3] immm 2 6-^2 8) l^yti^IMm^S:^ 9 iZ [S9] 

\t. ^mmi iimwziBMi^. *i o\z^hTzm0fi(Dm 
mm 2 6 ~- 2 8(Dm^{^^mtz. ^isnfe^Tt^oD^j^ 
!i7ic»SRr/»7te«g 1 oiz^Ltz, mmmz 6~2 

z>\z. tt^mi miiio:)ikytm tctt^^Tv^-rnfeisvi [0035] 
^^mm^t^LTi'^^^Liifji^ii^^. 30 [gio] 

(0 0 3 4] 



mm 


«0ca-a>(bBaO-6AUO,) -aOlMg.-cMncAl.^On) 


|g afe # 1i 








a 


Sr/Sr+fia 










0.12 


0.8200 


1.0000 


a 12 


0.017 


0, 174 


0.746 


116 




0.12 


0.8200 


l.DOOO 


0.12 


0. 143 


0.177 


a744 


118 




0.12 


0.8200 


1.0000 


0,12 


0,214 


0.179 


a 742 


112 





BaCO, 
(odO 


SrCOs 

OboO 


AhO, 

Ciwl) 


<inol) 


AlF, 

(mol) 


Il»^i26 


0.7216 


0,06 


5.88 


0.12 


0.06 




0.7216 


0.12 


5.88 


0.12 


0.01 


1^/28 


0.6616 


0,18. 


5.88 


0.12 


0.01 



[0 0 3 6] (llig«S|2 9~3 3] H^^ililsf^Sl 1 

\z^tmmit-^!^:BLZj^M-^m x-m^-^rzu^ 
^mmi tmm\zmwi^, «i 2 izTpLtzmBaiDm 
ig0ij2 9~3 3(Ditytt^^mz, mi>nrzikytw<Dmi^ 
^^ms.I^z}^^yt^\tml 2\z7^Lft. mmm2 9~3 

3 (Dlk^mt. MnjiS(axc)^0. 12 (CBS 
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